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ARBORNE GUIDED SHELL 

This application is a National Stage Application of PCT/ 
IL2007/001267, filed 23 Oct. 2007, which claims benefit of 
Serial No. 178840, filed 24 Oct. 2006 in Israel and which 
applications are incorporated herein by reference. To the 
extent appropriate, a claim of priority is made to each of the 
above disclosed applications. 

FIELD OF THE INVENTION 

The present invention relates to the field of weapons and 
ammunitions. More particularly, the invention relates to air 
borne explosive charges. 

BACKGROUND OF THE INVENTION 

Airborne explosive devices are used in warfare for various 
purposes. Many different types of guided explosive devices 
exist, ranging from guided bombs discharged by an airplane, 
up to highly Sophisticated guided missiles, such as air-to-air 
or air-to-ground missiles. 
One disadvantage of air-to-ground guided charges is their 

complexity and their resulting cost. Because of the need for 
Sophisticated guiding systems, such charges are complicated 
to make, and in many cases their Sophistication is overquali 
fied for a specific task. 

There is, therefore, a need for air-to-ground explosive 
charges, which can be dropped from an aircraft (whether 
manned or not), and which can then be guided, which are 
relatively inexpensive and rely on Staple and mass-produced 
charges. 

It is an object of the present invention to provide such a 
low-cost, highly convenient guided charge. 

It is the object of the invention to provide a kit that can be 
used to transform a non-guided explosive charge into an 
airborne, guided charge. 

It is yet another purpose of the invention to provide a 
method and a kit by which a simple artillery shell can be 
transformed into a guided, airborne charge. 

Other purposes and advantages of the invention will 
become apparent as the description proceeds. 

SUMMARY OF THE INVENTION 

In one aspect, the invention is directed to an airborne 
guided shell, comprising a non-guided regular artillery shell, 
coupled with a guiding kit. Such non-guided artillery shell 
may be, for instance, a 155 mm shell or a mortar shell, or any 
other Suitable charge. 

In another aspect the invention is directed to a kit for 
upgrading a non-guidable shell to an airborne guidable shell, 
which comprises: (a) means to couple said kit to the body of 
said non-guidable shell; (b) means for fastening the resulting 
airborne shell to an aircraft and for detaching it there from; (c) 
means for causing the trajectory of the shell to change once 
detached from the aircraft according to instructions received 
in the kit; (d) means for determining the position of the shell; 
and (e) means to transfer data from the carrying platform to 
the guidance kit. 

According to a preferred embodiment of the invention the 
means for causing the trajectory of the shell to change com 
prise one or more flap(s), each flap being movable by a servo 
mechanism. 

According to another preferred embodiment of the inven 
tion the means for determining the position of the shell com 
prise a GPS system. 
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2 
In a further aspect, the invention relates to a method for 

manufacturing an airborne guided shell from a non-guided 
artillery shell, comprising coupling said non-guided artillery 
shell with a guiding kit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 schematically illustrates an airborne guided shell, 

according to a preferred embodiment of the invention; 
FIG. 2 is a block diagram illustrating the relations of the 

various avionic elements of a kit, according to a preferred 
embodiment of the invention; and 

FIG. 3 shows the dimensions of a common 155 mm artil 
lery shell that can be used according to the invention. 

DETAILED DESCRIPTIONS OF PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates the invention, in one particular embodi 
ment thereof. The Airborne Guided Shell 1 consists of two 
main elements: an explosive shell, as may be a simple 155 
mm artillery shell, and an adapting kit 3, which is coupled 
with the shell, e.g., by using an elongated housing 4 that 
encapsulates it, or by any other suitable means, which will be 
apparent to the skilled person and which is therefore not 
discussed herein in detail, for the sake of brevity. 

Shell 1 can be carried by any suitable flying machine, as 
may be a fighter aircraft, and released from it when in a 
substantially ballistically suitable positioned relationship 
with respect to the target. Guiding of the shell, as will be 
explained below, allows for a more precise hit of the target. 
As will be appreciated by the skilled person, the invention 

is general in nature and is not limited to a 155 mm shell, or to 
any particular type of ammunition. For instance, Smaller air 
crafts may exploit Smaller caliber shells, such as mortar 
shells, which have been transformed into a guided airborne 
shell by a kit of suitable dimensions. 

Kit 3 comprises a number of modules, which are designed 
to fractionalize the simple artillery shell and to turn it into a 
guidable shell. In the preferred embodiment of FIG. 1, for 
instance, driving flaps 5 are provided, the position of which 
can be changed by means of actuators 6, which will change 
the position of the flaps, according to instructions received, 
e.g., by a CPU, thus causing the shell to change its trajectory 
toward its target. 

Exact positioning of the shell can be easily provided at all 
times by using a GPS (ground positioning system), or by any 
other suitable means. In the illustrative example of FIG. 1, a 
GPS antenna 7 and a GPS receiver 8 are provided. Data from 
the GPS and other devices of the kit are received in CPU 9, 
which controls the operation of the kit. The CPU also per 
forms a variety of other tasks, such as communicating with 
the carrying platform, flight control, positioning algorithm, 
trajectory calculations, etc. 

Additional elements can be provided in kit 3. For instance, 
a power source 9 and release mechanisms 10 and 10" (for 
releasing the shell from the aircraft) can also be housed in the 
kit, along with additional devices and mechanisms (not 
shown). 

FIG. 2 schematically shows the relationships of various 
avionic elements of the kit of FIG. 1. Of course, these rela 
tionships are only illustrative and the skilled person will be 
able to device many alternative ways to operate the devices of 
kit 3. The Mission Computer is integrated with the Navigation 
Computer in the IMU system 51. The IMU receives its loca 
tion and orientation updates from the GPS receiver 52. Flight 
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directions are sent to the Flight Control Computer integrated 
in the Servo Unit 53, which as said serves as the Flight 
Control System. During captive flight, mission data like tar 
get location, flight direction, navigation data and electric 
power are supplied from the Aircraft (A/C) 57 and are dis 
tributed to the system via Relay Unit 54 and power converter 
55. Prior to separation from the A/C57, Battery 56 is activated 
to Supply the required electric power during the free flight. 

FIG. 3 shows the actual dimensions of a standard 155 mm 
artillery shell, which are provided to illustrate typical dimen 
sions and, as already emphasized, are not intended to limit the 
invention in any way, and the invention is intended to employ 
also explosive charges of much Smaller as well as much larger 
dimensions. 
When it is desired to turn a shell, such as that of FIG.3, into 

an airborne guided shell, all that is needed is to provide a kit 
of suitable dimensions, such as kit 3 of FIG.1, and to securely 
fasten it to the shell. No changes to the mechanism or inner 
parts of the shell are needed, thus making the process a simple 
and inexpensive one. 
As will be apparent to the skilled person, the ability to use 

Staple, simple artillery shells to perform complex tasks for 
which airborne guided shells are needed, is of considerable 
advantage and obtains substantial practical and economical 
advantages. 

While some embodiments of the invention have been 
described by way of illustration, it will be apparent that the 
invention can be carried into practice with many modifica 
tions, variations and adaptations, and with the use of numer 
ous equivalents or alternative solutions that are within the 
Scope of persons skilled in the art, without departing from the 
spirit of the invention or exceeding the scope of the claims. 

The invention claimed is: 
1. An airborne guided shell, comprising a non-guided artil 

lery shell, coupled with a guiding kit, said guiding kit com 
prising means for receiving at least navigation data from a 
carrying platform, and means at said guiding kit for causing 
the trajectory of the guided shell once detached from the 
carrying platform to change based on said at least navigation 
data as received from said carrying platform. 

2. A shell according to claim 1, wherein the guiding kit is 
securely coupled to the body of the shell. 

3. A shell according to claim 1, wherein the non-guided 
artillery shell is a 155 mm shell. 

4. A shell according to claim 1, wherein the non-guided 
artillery shell is a mortar shell. 

5. An airborne guided shell according to claim 1, wherein 
means for receiving at least navigation data from the carrying 
platform is selected from the group consisting of mission 
data, flight direction, and electric power. 
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4 
6. A kit for upgrading a non-guidable shell to an airborne 

guidable shell, comprising: 
means for coupling said kit to the body of said non-guid 

able shell; 
means for fastening the airborne guidable shell to an air 

craft and for detaching the airborne guidable shell there 
from; 

means for causing the trajectory of the airborne guidable 
shell to change, once detached from the aircraft, accord 
ing to instructions received in the kit; and 

means for determining the position of the airborne guid 
able shell; 

means for receiving at least navigation data from the car 
rying platform. 

7. A kit according to claim 6, wherein the means for caus 
ing the trajectory of the airborne guidable shell to change 
comprise one or more flaps, each flap being movable by a 
servo mechanism. 

8. A kit according to claim 6, wherein the means for deter 
mining the position of the airborne guidable shell comprise a 
GPS system. 

9. A method for adapting a non-guided artillery shell that 
allows a shell to be guided, said method comprising coupling 
said non-guided artillery shell with a guiding kit, said guiding 
kit comprising means for receiving at least navigation data 
from a carrying platform, and means at said guiding kit for 
causing the trajectory of said adapted shell to change once 
detached from the platform based on said at least navigation 
data. 

10. A method according to claim 9, comprising coupling 
the guiding kit to the body of the shell. 

11. A method according to claim 9, further comprising: 
coupling said kit to the body of said non-guided shell; 
fastening the adapted airborne shell to an aircraft or detach 

ing said adapted airborne shell there from; 
causing the trajectory of the adapted airborne shell to 

change, once detached from the aircraft, according to 
instructions received in the kit; 

determining the position of the adapted airborne shell; and 
transferring at least navigation data from the carrying plat 

form to the guidance kit. 
12. A method according to claim 11, wherein the means for 

causing the trajectory of the shell to change comprise one or 
more flaps, each flap being movable by a servo mechanism. 

13. A method according to claim 11, wherein the means for 
determining the position of the shell comprise a GPS system. 

14. A method according to claim.9, wherein the non-guided 
artillery shell is a 155 mm shell. 

15. A method according to claim 9, wherein the non-guided 
artillery shell is a mortar shell. 
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